According to the demands of the Bologna process, new educational methods and strategies are needed in order to enhance student-centred learning. Project work is one of those approaches. This paper aims to evaluate the impact of project-led education (PLE) on students' learning processes and outcomes, within the context of a first-year engineering programme. It explores students' perceptions about assessment procedures and processes. Data collection was based on individual surveys at the end and the beginning of each PLE edition and through focus groups, after a period of six months. Findings are presented according to emerging themes from the data analysis, focusing mainly on students' perspectives of learning and assessment, the role of formative and summative assessments in PLE and their impact on learning. Implications for improving assessment practices are discussed.
Introduction
European higher education institutions have introduced a number of changes in curricula as a consequence of the Bologna process. New methodologies of teaching and assessing have been adopted in order to improve student achievement which has to focus not only on the development of technical competencies, but also on the development of transversal competencies.
Life-long learning, critical thinking and problem-solving are some of the competencies identified by Nightingale et al. (1995) which students should develop across programmes of study in higher education, in order to meet expected competencies of professional entities. This requires that teaching, learning and assessment are conceived in such a way that they provide students with several opportunities to support the development of these competencies. As Hargreaves (1997) points out, assessment is the most significant motivator for learning. Therefore, assessment procedures should promote and reward the achievement of the learning outcomes which they seek to develop.
A range of 'alternative' assessment methods have been identified in higher education settings. Many designations, such as performance assessment, authentic assessment or constructive assessment (Birenbaum and Dochy 1996) , denote forms of assessment which differ from the conventional multiple-choice testing and written examinations. This entails a shift from the traditional testing culture to an assessment culture (Birenbaum and Dochy 1996) which favours the integration of assessment, teaching and learning, through active student involvement and authentic assessment tasks which are based on a range of competencies (Sambell, MacDowell, and Brown 1997) .
To discuss students' perceptions about assessment, it is first important to analyse and understand the meaning of learning. Do all students share the same understanding of learning? Or does learning represent different assets, depending on students' individual background, favoured learning styles, context of learning, etc.?
A review of evaluation and assessment in higher education, by Struyven, Dochy, and Janssens (2005) concluded that students' perceptions about assessment significantly influence their approaches to learning and studying. On the other hand, the way students study also has an influence on their view on evaluation and assessment. Findings from this study revealed several patterns, trends and relations between students' perceptions, the different assessment methods and student learning. Different factors, including the evaluation task, the context, the educator and the former experiences, have a substantial influence on students' perceptions of assessment and their approaches to learning (Struyven, Dochy, and Janssens 2005) . Therefore, when assessing the impact of learning environments on students' approaches to learning, it is important to take into account all these variables, as it is part of a very individual construction of the learner.
Students have different concepts of learning which can emphasise a different range of aspects such as memorisation, reproduction, increasing knowledge acquisition, application or learning as an interpretive process aimed at understanding (Willis 1993) . By and large, students' concepts of learning can be divided in two groups: those who view learning as a process involving the reproduction of information; and those who understand learning as seeking meaning from the material and integrating this with previous material and/or experiences (Hargreaves 1997) . Also, Marton (1976) described deep approaches to learning as the learning motivated by the desire to understand and characterised by an enquiring, critical stance, whereas surface approaches to learning imply a more passive approach, motivated by the desire to complete tasks and characterised by the lack of reflection, memorisation and reproduction of largely unrelated facts and ideas for assessment purposes (Chambers 1992) . Other research studies are in line with this (e.g. Entwistle and Tait 1990) as they showed that students who reported themselves as adopting surface approaches to learning preferred teaching and assessment procedures which supported that approach, whereas students reporting deep approaches preferred courses which were intellectually challenging and in which assessment procedures allowed them to demonstrate their understanding (Entwistle and Tait 1990) .
In active learning environments, formative assessment assumes an important role in the monitoring and assessment of the students' learning process. Formative assessment, according to Bloom's initial conception (Bloom, Hastings, and Madaus 1971) , was used mainly to define appropriate corrective measures for students who had not yet mastered the instructional objectives. In this approach, although many corrective forms of assessment were used, the aim would always be the remediation of learning difficulties. However, French researchers (Perrenoud 1998; Allal and Lopez 2005) have enlarged this initial conception of formative assessment in several directions. An enlarged conception suggests the integration of formative assessment in each instructional activity rather than being just a specific event that occurs after a phase of teaching, as proposed by Bloom. According to Allal and Lopez: In addition to paper-pencil tests, quizzes or worksheets designed to verify whether students understood the content of a lesson, assessment is carried out informally by direct teacher observation, by exchanges among students (reciprocal assessment) at various points during an instructional activity, and by whole class discussions that allow students to present different ways of understanding a task or of carrying out an activity. (2005, 245) Black and Wiliam (1998) also conducted an extensive research review to analyse whether formative assessment raised academic standards in the classroom. They concluded that efforts to strengthen formative assessment produce significant learning gains as measured by comparing the average improvements in the test scores of the students involved in the innovation with the range of scores found for typical groups of students on the same tests.
In student-centred learning environments, project approaches to learning play an important role in the learning process, as they encourage students to develop transversal competencies while applying and reinforcing technical competencies. In the particular case of project-led education (PLE; Powell and Weenk 2003) , teams of students plan, develop and deliver a project during an entire semester, integrating most of the course contents which are part of the semester.
An important issue related to project approaches is team work and the assessment of team work (Powell 2004) . As the project has a strong team work component, issues like free-riding (Kaufman and Felder 2000) and related concerns of the assessment of students in groups cannot be ignored. Peer evaluation can contribute to the overcoming of some of the problems which arise amongst teams (de Graaff, van den Bogaard, and Saunders-Smits 2008) . Besides this, it also encourages the development of student autonomy and higher-order thinking skills (van den Berg 2006), fostered by self-reflection and metacognition processes, with positive implications for student self-regulation and improvement of learning (Zimmerman 1990; Vickerman 2009 ).
In this paper, assessment methods and procedures and their impact on student learning will be explored within the case study of a PLE approach in a first year, first semester, of a five-year master's degree 1 in engineering at the University of Minho, Portugal. Findings are part of a broader research project aimed at evaluating the impact of PLE on students' learning processes and outcomes and on teaching staff work (Fernandes, Flores, and Lima 2009a) .
Context of the study
The case study reported in this paper was carried out at a university located in northern Portugal. In PLE, students work together in teams to solve large-scale open-ended projects. It aims to enhance student-centredness, teamwork, interdisciplinarity, linking theory to practice, development of critical thinking and competencies related to interpersonal communication and project management (Powell and Weenk 2003; Helle, Tynjälä, and Olkinuora 2006) .
The main reason for adopting PLE in this context is associated with the importance of fostering interdisciplinary approaches in engineering curricula and student motivation (Lima et al. 2007) . Interdisciplinarity is a key feature of PLE, as students need to relate different content areas and apply them to a large-scale open-ended project. Students are also encouraged to handle teamwork and project management, skills which enhance some of the required proficiencies that students are expected to achieve in this course ). Besides these motivations, PLE is an important strategy that has proven to contribute to the avoidance of the drop-out problems and underachievement faced by first-year students (Tavares et al. 1995; Powell and Weenk 2003; Lima et al. 2007) .
The implementation of PLE in the first year of an engineering programme is supported by four of the five courses of the study plan of the first semester, namely introduction to industrial engineering, calculus C, computer programming I and general chemistry. These four courses of the first semester of the first year represent 24 European credits transfer system (ECTS), out of the five courses that represent a total of 30 ECTS.
PLE is coordinated by a team made up of the course coordinator, lecturers, tutors and researchers. The project selected for each semester starts with the definition of a theme that requires the development of students' learning outcomes of the projectsupport courses. The student teams are composed of six to eight students and they have a tutor that supports them and monitors the development of the project. The tutor's role is to facilitate student progress and monitor the learning process (van Hattum-Janssen and Vasconcelos 2008; Veiga Simão et al. 2008) .
The project plan has 19 weeks, with 9-17 hours of classes per week, one hour with the tutor and two to four hours of additional support, in a total of 5-18 contact hours per week. The project includes a set of milestones throughout the semester which aim to monitor and assess the project's progress and provide students with feedback with regard to their achievement and performance. Therefore, teams are expected to deliver, at each milestone, a document and/or make a presentation of the state of progress of their project. This also allows the coordination team to track underperforming teams and support them in solving their problems.
A more detailed description of the project's schedule throughout the semester is presented in Table 1 , indicating all the milestones, their deadlines and the expected deliverables.
As shown in this table, the project's milestones combine both the submission of written tasks and project reports, with interactive ways of presenting and sharing information, such as the oral presentations or the extended tutorials. The extended tutorials are special meetings, held twice during the semester, with each student team and all the coordination team members. These meetings intend to give a broader feedback on the work done by the student team and clarify doubts related to the project that could persist within the team.
With regard to the assessment system in PLE, it is based on continuous assessment of the project supporting courses (PSC) and assessment of the project's process and results (Mesquita, Alves, et al. 2009 ). The percentage of each of these two components on students' final grade is, in general, 60% and 40%, respectively (Table 2) .
With regard to continuous assessment, each PSC defines its own way of assessment which may be based on small group tasks or work assignments and written tests. For project assessment, besides the components presented in Table 2 , the final group grade has an individual correction factor that depends on a written test at the end of the project and on peer assessment processes, which takes place four times throughout the semester.
Group assessment and individual accountability have been given special attention in PLE experiences. Peer evaluation, through peer assessment methods (students rate each other's performances) and, more recently, also, peer review methods (students provide feedback on each other's contributions) are some of the answers found by the coordination team staff to deal with these issues. In the context of engineering programmes, peer evaluation processes can foster greater student involvement in the subject, enhance motivation and deepen student learning, as shown by some studies (e.g. van Hattum-Janssen and Lourenço 2006; de Graaff, van den Bogaard, and Saunders-Smits 2008). In PLE, teamwork and project management skills, for example, have been mostly assessed through peer and self-assessment processes, as these assessment tools recognise the importance of student participation and responsibility in the assessment and learning process, as these processes are hardly visible for others than students.
Besides the peer assessment method adopted, other initiatives have been implemented over the past few years. For example, from 2006/2007 onwards, an individual written test was implemented at the end of the project to assess students' comprehension of course contents and their application on the project. The test was tailor-made for each team and was designed based on each group's project solution, including questions related to course contents applied in that specific project. In this way, the coordination team expected that students, although throughout the project had divided tasks amongst team members, now had to demonstrate that they had attained the course learning outcomes and developed the technical competencies required for each course. As the test always takes place before the final presentation of the project, the coordination team believes that this is a good way to prepare students for this last milestone, where students are also assessed in a summative way. Besides these formal mechanisms to prevent students from sitting back and not playing an active role in the project, the team tutor also plays an important role in this task. Due to the regular contact between the tutor and the group members, it is possible for him/her to monitor and supervise the students' participation and cooperation in the project, being aware of cases in which students don't participate in the group work.
Methods
The body of literature on evaluation in higher education has showed the influences, constraints and implications of assessment on students' learning approaches and outcomes (Struyven, Dochy, and Janssens 2005) . This paper looks at assessment practices within PLE approaches and their impact on students' learning processes and outcomes. The research questions are:
(1) How do students view assessment in PLE? (2) What are the implications of these findings for the implementation of PLE approaches?
Finding answers to these questions implies a qualitative research design, in order to be able to develop a holistic view on the subject (Miles and Huberman 1994; Silverman 2003) . Extensive contacts with the students involved in the case study will enable a view 'from the inside' that is necessary to reveal their perceptions in a broad context. To provide a more complete set of data and enhance greater confidence in findings, triangulation of data (gathering data at different times and from a variety of sources) and methods (use of more than one method to gather data) was used (Bryman 2004) . In PLE experiences, it is important to understand assessment processes beyond each specific edition of PLE and identify the main features which influence this approach to teaching and learning.
Participants in this study include all students involved in PLE experiences carried out at an engineering programme, from the academic year 2005/2006 to 2007/2008 . Approximately 40 students are enrolled in each academic year of the first year of this programme.
Data collection took place in two phases, as described in Table 3 . The first phase of data collection focused on identifying the main strengths and weaknesses of this kind of learning approach, from students' point of view. Individual surveys were the main method adopted in this first phase, as we intended to get a broader picture of the project's implementation and also students' individual experiences. The surveys were developed based on a set of open questions, which focused on broad dimensions which were associated with students' learning environment. This paper focuses mainly on one of the items of this survey, namely the assessment method in PLE. Findings will be analysed from an integrated and holistic perspective, taking into account answers to related questions that may lead to a greater understanding of students' perspectives in this study.
To develop further understandings of previous findings, during the second phase of the data collection, students who had participated in a PLE experience in the previous academic year 2007/2008 were asked to volunteer to participate in a focus group discussion (Bryman 2004 ). This took place, purposely, when students were already in the second year of the programme, in a context of non-PLE approach, which facilitated the comparison of both learning environments. Focus group discussions explored similar topics of the surveys, but sought a greater in-depth on some themes arising in Phase 1.
For the operationalisation of the focus groups, a set of guiding questions were created. The overall goal of the focus group method was to identify and explore students' experiences of PLE and understand its influence on students' learning processes and outcomes. Therefore, the discussion focused on a set of dimensions, such as students' perceptions of PLE, what they enjoyed most and what were the main difficulties, what they learnt with the project, how did they compare PLE with their (actual) non-PLE semester, what was their opinion with regard to the assessment method and its results and, finally, how did they feel about participating in a new PLE experience. These topics were turned into questions and students were told, at the beginning of the session, that they were expected to talk to each other rather than to the researcher, as this was a guided discussion and not an interview. For the purpose of this paper, only the topics related to the assessment process and results will be analysed, although some references will be made to other related categories which can explain some of the findings. In total, three focus groups were held, involving six to eight students each. The focus groups were audio-recorded and transcribed for analysis.
The process of data analysis was carried out through a cross-case analysis (Miles and Huberman 1994) , which allowed the identification of recurring topics as well as contrasting patterns amongst students' perceptions. This analysis resulted in a set of (Miles and Huberman 1994) .
Findings
Findings are presented according to emergent themes from the data analysis, which focus mainly on the advantages and constraints of PLE's assessment method with regard to student learning. Some of students' answers reveal a strong emphasis on the learning process and on activities and tasks related to formative assessment, while others focus mainly on the product and on the summative results. In this paper, students' perspectives of learning and assessment, the role of formative and summative assessments in PLE and their impact on student learning are examined.
Students' perspectives of learning and assessment
Findings from this case study suggest that, for some students, assessment in PLE focused on deep-level learning and critical thinking, as the development of the project provided the opportunity to understand and link course content to real-life situations. In this way, students were able to relate their work to broader and professional situations outside the academic world. Students were greatly satisfied with the level of interdisciplinarity fostered by the project's goals and assignments. This was illustrated in students' answers to a final survey and also during the focus group discussions:
In PLE, I have learned a great deal of concepts. I didn't just hear about them, I actually saw their application in real cases. We learn much more with PLE and this is also visible in the grades we achieve. (Final survey) Sometimes we were in classes thinking -how will this subject be useful for me in my future life -and we could actually understand the meaning and application of things.
Because there were different courses of the semester involved in the project, it made us develop the technical skills needed for the project. At the same time, we were also more interested in the different subject areas since we could see the direct application of the concepts that we were learning in the project.
This year (non-PLE) it is more difficult to recognise the usefulness of what is learned. Courses are more theoretical. It is more difficult to make the connection between reality and what is being taught in classes. (Focus groups)
However, not all of the students were enthusiastic about PLE. Findings from a survey administered to students six months after the project was concluded revealed that many students still prefer traditional teaching and assessment methods, in which they play a more passive role in the learning process. Some students recognised that they felt more comfortable when assessment was only dependent on their own performance and when study efforts were related only to course content, lectures in which students did not have to worry about applying or linking the concepts to real-life situations or with other courses within the semester. These students' views are strongly related to the concept of learning as reproduction and acquisition of knowledge (Hargreaves 1997) , as students argued that non-PLE approaches were better because the application of knowledge was not a demand:
The non-PLE approach is better for us because the content taught is directly related to what will be assessed in examinations and not focused on a project's theme.
We learn more without PLE. PLE takes a lot of our time and we don't even apply all we learn in the written tests.
Without PLE, we can study in a more individual way and we can study the content for the test without being worried about the application of those contents.
With PLE, besides the usual doubts concerning the main subjects of the courses, we even had to overcome the difficulties related to the project, such as where and how to apply the content. This year, non-PLE, difficulties are much less and easier to overcome as they are only related to the course lessons.
(Final survey)
These perceptions from students reveal different approaches to learning which may be linked to what Marton (1976) identified as deep and surface approaches to learning as explained previously in the introduction section of this paper.
The role of formative assessment in PLE
Formative assessment is an important feature to enhance student participation and effective learning (Black and William 1998; Boud 2000) . In active learning environments, student participation is strongly encouraged and students play a more active role in their own learning and assessment. In this case study, the semester is organised taking in account a great deal of interaction between teachers and students and amongst students. Several opportunities to provide feedback to students take place throughout the project's milestones (Table 1) . During the semester, students participate in several group presentations which are part of the project's milestones. These sessions represent important learning experiences for students. Not only do they have the opportunity to see what other teams are doing and what solutions they have come up with, since they all had the same starting point, students are also able to acquire new information and learn from their peers. Data from the focus group suggest that formative feedback played an important role in PLE (Sadler 1998) . Students recognised the importance and utility of feedback received during the tutorial sessions, group presentations and midterm reports, which allowed them to improve their performance and set out new strategies for achieving the learning outcomes in a more effective way:
In PLE, feedback was very important because we had the opportunity to do better the next time. After submitting the projects' preliminary report, we received corrections of our work by lecturers and tutors and we were able to improve on the next report as we were able to understand our mistakes. I think we learn a lot with our mistakes.
The tutor played an important role by providing feedback with regard to the projects' milestones. She tried to make sure that we kept up with the deadlines, so we would first send her our report in order to get a first impression of its quality and only then we would submit it.
(Focus groups)
As stated by one of the students above, the tutor also plays an important role in this process. Although s/he may not necessarily be a technical expert on the project's field, s/he has an important duty in monitoring and supporting the students' learning process and providing formative feedback on the team's performance (Veiga Simão et al. 2008) . The open nature of the project also encourages an ongoing study by students, as they are forced to constantly search for new information about the project's theme and identify ways to connect and apply the new information with the course subjects:
Before coming to university, studying for tests was always in the last minute. But with PLE, things changed. I needed to study because I had to apply contents on the project.
With PLE, students' effort is continuous and there is a need to follow lessons in order to succeed in the project. The contact with the industrial world is also provided in an early stage of the engineering degree.
However, one of the constraints of this continuous assessment of student learning in PLE is the less positive effect that it may cause in terms of student workload and time management. In fact, students claimed that PLE was very exhausting and that it was hard to balance the assessment activities of the PSC with the project's tasks and milestones (Fernandes, Flores, and Lima 2009b) . Besides this, they referred that the heavy workload and time required for teamwork strongly affected their study efforts. Not having enough time to invest in the level of learning being demanded was frustrating for some students and would result, inevitably, in a surface approach to learning. This finding has also been confirmed by other studies carried out in the context of higher education (Sambell, MacDowell, and Brown 1997; Drew 2001) . The following quotes illustrate students' feelings:
Sometimes we had to choose between studying for tests or keeping up with the projects' milestones. We had to manage work related to the assessment of PSC and also tasks related to the project's development. Most of the times, we chose to work on the project instead of studying for tests.
If we didn't have the midterm reports and the other milestones, we would only study at the end of the semester and the outcomes surely wouldn't be as good as they were.
PLE steals much of your personal life. We had to stay at the university to work all afternoons! And when we weren't working on the project, we had to study for the tests. And the subject content that we applied on the project wasn't even enough to study for tests. It was only one small part of the course program. Student assessment in PSC did not take in account the projects' work.
PLE requires a lot of students' time. We do not have time to do everything the way we wished to do it. We can do them, it's true. However, we are aware that we could do even better.
Along with the heavy workload which students see as one of the negatives of PLE approach, they also identified teamwork as a positive outcome of this kind of approach to learning. Many students stressed the impact of teamwork on their motivation and commitment to effective learning. In PLE, learning takes place in cooperative learning environments, which encourage students to work together, as they are actively engaged in the project's assignments and tasks. Through discussion, reflection and exchange of views with team mates, students felt that the learning process was more appealing than when exposed to traditional learning contexts, which solely inspired students' attention to content and theories which would be later reproduced on examinations:
Learning was more challenging last year, in PLE. Now we are working only for ourselves. There isn't so much pressure and learning is less motivating.
Motivation is the key for successful learning. I didn't always put 100% effort on my work, but I think that's quite normal. However, I think that when you are part of a team, it is easier to complete work because there is always someone who is motivated and that kind of influences others. Team members support each other when difficulties arise.
(Focus groups)
The role of summative assessment The value placed on grading is also a recurring concern at the end of the project. When asked about preferences in terms of PLE and non-PLE assessment methods, almost all students' responses focused on the grades that they are able to achieve in each approach. When justifying their choices, students stated reasons mostly related to the fairness of each method, which is dependent or not on a group component and also on the effort required to achieve the intended learning outcomes. Whether or not concerned with effective learning, some students proved to be solely concentrated on the easiest way of obtaining high grades, and in this way, traditional lectures and assessment procedures were perceived to be more appropriate. As one of the students states: 'all study efforts are now [non-PLE approach] concentrated on the content that will be tested on examination and all my efforts are to improve grades.'
This semester [non-PLE] I feel more engaged in the courses because all my study efforts are focused on studying the course contents. Thus, all my efforts in studying the course content will have a positive impact on my grades. Knowing this gives me more motivation as I know that all my study efforts are to improve grades.
I prefer traditional teaching instead of PLE because it is easier for me to achieve higher grades, besides the fact that I think assessment is fairer.
Learning outcomes can be achieved successfully in both approaches, as long the students are engaged.
In addition to this, many students consider that learning is perceived as an unrewarded activity in PLE, as they go through a lot of hard work to attain the project's goals and they get a relatively low return in terms of marks. The assessment process seems not to reflect the emphasis on collaborative learning and the focus on process which it calls upon:
With PLE, the grades achieved at the end of the semester did not reflect all of students' effort, hard work and commitment to the project. Besides this, we still had to study for the other courses.
Usually, with hard work you can achieve good results. However, in PLE, that sometimes doesn't happen.
I think now (non-PLE) the outcomes are better as we have more time to study and this has a positive impact on students' grades. Furthermore, PLE was disadvantageous because we worked a lot and, at the end, the final grades did not reveal that effort. (Final survey) These findings lend support to previous empirical work. For instance, PBL experiences held in British universities (Savin-Baden 2004) and other studies based on alternative ways of assessing student learning (Sambell, MacDowell, and Brown 1997) also confirm students' disappointment with grades achieved, as they felt disempowered by the assessment system which did not value or reward effective learning. In some cases, students obtained higher grades on modules that were marked by an end-of-term exam rather than in courses with continuous assessment. There seemed to be a mismatch between the type of learning that took place and the respective assessment procedures which certificated learning (Savin-Baden 2004) .
However, not all students viewed assessment results in PLE from this limited perspective. Some interesting comments from students were found during the focus groups which suggest that some students were able to go beyond this summative perspective of assessment and highlight other outcomes which were a consequence of taking part in the project. A greater sense of responsibility and the improvement of teamwork and communication skills are some examples mentioned by students of important outcomes achieved in PLE:
And another good thing is that we weren't only concerned with our results. Since we were working in a team, and I think that's what actually made me become an even more responsible person … But it was the fact that I knew that I could not fail or else my team would also fail that made me keep up with the work. I think that helped a lot.
I think that in PLE, different kinds of skills were assessed. I think that now [non-PLE] we are only being assessed by the knowledge that we acquire or which we demonstrate to have acquired. And in PLE it was not like that. They assessed our ability to work in teams, our communication skills, to present new ideas.
Our goal was to win the project but also … to try to learn from each other and be better than the best. Because if we all tried to be equal, there would be no progression. So, our intention was to be better than the best and that, throughout the journey, everyone could be able to improve.
Conclusion and discussion
The assessment model of PLE including the procedures undertaken to evaluate students in this approach reveals a set of advantages and constraints with regard to students' learning processes and outcomes. Findings based on students' perceptions suggest that assessment practices in PLE enhance deep learning, by linking theory to practice to solve real-life problems. Feedback plays an important role in the assessment process of PLE, as students are provided with several opportunities to improve their work and are able to discuss results with teachers and tutors (Sadler 1998) . However, one of the constraints of this innovative approach to learning is the heavy workload which it entails. After they have given a lot of time and effort to the project, students have high expectation of the assessment results. They expect a high final grade as a reasonable reward for their hard work. Student satisfaction is somehow influenced by this expectation, as students consider, at the end of the project, that they get a relatively low return in terms of grades, compared to non-PLE approaches, where their effort is much less. However, a study based on the analysis of academic results of PLE and non-PLE students showed that this assumption is not true ). Findings from this study showed that PLE students achieved, on average, better results than the non-PLE students at all courses and for the three academic years analysed ).
Our findings also corroborate this as some of the students' beliefs and perceptions with regard to assessment remain based on the assumption that traditional forms of assessment represent unequivocally valid assessment mechanisms. Summative assessment is in the centre of student concerns and seems to be one of the most important results of their learning process, regardless of how meaningful and worthwhile learning was (Sambell, McDowell, and Brown 1997; Lindberg-Sand and Olsson 2008) . Future work should focus on ways of improving the assessment system to enhance better student satisfaction and find a balance between the assessment activities of the PSC and the project's milestones. This requires improvements in the design and planning of courses, especially for those integrated in PLE for the first time. Continuous assessment of the PSC should not be maintained as if courses were not involved in the project. Besides this, further research based on student learning styles could support teaching staff in the design of assessment tasks to better meet students' learning style preferences (Felder and Silverman 1988) .
Throughout the last few years, some attempts have been made to improve the assessment method and contribute to greater student satisfaction in PLE. To the coordination team, the current assessment methods disclosed the need to clarify assessment criteria, the need to assure individual accountability of students in teamwork and also the importance of opportunities for student self-assessment and development of critical thinking and evaluation skills. In order to respond to these needs, changes have been introduced in the assessment process, such as the implementation of an individual written test at the end of the semester, with the overall goal to assess the understanding and application of knowledge on the project (this test was designed according to the specific goals and outcomes reached by each team and intended to provide evidence on student's individual accountability); rubrics to assess oral presentations and project reports, facilitating a common understanding of assessment criteria by lecturers and tutors; and also peer review processes based on the assessment of other teams project reports by students, allowing them to learn from each other and play a more active role in the assessment process.
Although the teaching staff's effort to improve the assessment process has been continuous, in this respect, one might ask: to what extent are the assessment practices in PLE aligned with the formative role of assessment which it seeks to develop? Is the nature and purpose of feedback provided by teaching staff aligned with this view? What about lecturers' conceptions of learning and assessment and their practices?
Further research needs to be carried out to combine and understand students' and teaching staff's perspectives of assessment and learning and the interaction between them in practice. five-year programme (first and second cycles of the study), awarding a single master's degree. However, the PLE experience that we describe in this paper takes place in the first year of this programme and, therefore, reports to undergraduate students (first cycle of the study).
Notes on contributors
Sandra Fernandes is a PhD student on educational sciences at the Institute of Education, University of Minho, Portugal. Her thesis is entitled 'Project-based learning in higher education: A case study in engineering education'. She has published several papers focusing on areas such as evaluation of project-based approaches, monitoring and assessing students' learning process, student assessment, tutoring in higher education, amongst others. She took a licentiate degree in education, from 2000 to 2005, also at the University of Minho. After concluding her PhD, she intends to develop a post-doctoral research project based on the evaluation of teacher performance in higher education, through the analysis of international case studies in Portugal, the UK and the USA. Spain (2010) , where he was one of the symposium's chairs in both events. He received his PhD in production systems at the University of Minho, Portugal. His research interests include distributed production systems, production planning and control information systems, lean management, project management and active learning in industrial management and engineering. He has more than 70 research publications or communications, including two conference proceedings, and several book chapters and journal articles.
